Background
==========

Every year, 6.9 million children under the age of five, die worldwide \[[@B1]\]. The majority of these child deaths occur in developing countries from preventable and/or treatable causes. The United Nation's Millennium Development Goal 4 is aimed at decreasing child mortality; yet there exists an incredible shortage of health care workers to assist in this effort \[[@B2]\]. In 2007, the extent of the issue was estimated as a deficiency of over 4.2 million health care workers with the shortage most amplified in low and middle income countries. For example, the African region, which represents nearly 50% of global child mortality \[[@B3]\], is served by only 2.8% of the world's total health workforce \[[@B4]\].

There is a growing interest and desire to help fill this global health workforce gap. In the United States (US), over 30% of medical students have participated in a global health experience by the time they graduate \[[@B5]\]; and one third of graduating pediatric residents plan to work or volunteer in a developing country after residency \[[@B6]\]. Furthermore, many pediatric residents find global health opportunities an essential factor in deciding which residency program to choose \[[@B6]\].

Medical schools and residency programs have begun responding to this trend by incorporating global health training into their programs by developing structured curriculums, increasing the availability of global health rotations and research experiences, and in some cases creating dedicated global health tracks \[[@B6]-[@B11]\]. Within traditional pediatric subspecialty fellowship training programs, however, the extent of global health opportunities remains unknown, despite that 40% of annual US graduating pediatric residents choose to subspecialize \[[@B12]\].

With this background in mind, the purpose of this study was to explore the extent of global health opportunities available to potential pediatric fellow applicants interested in both global health and traditional subspecialty training. Our objectives were to describe the availability and type of global health opportunities within a sample of Accreditation Council for Graduate Medical Education (ACGME)-accredited pediatric fellowship training programs, as noted by their online report, and to document change in these opportunities over the typical pediatric subspecialty fellowship length of three years. Given that today's applicants utilize web-based directories or sites extensively throughout application decision-making processes \[[@B13]\], we sought to assess these opportunities utilizing the two primary online data sources available to potential subspecialty fellow applicants.

Methods
=======

This descriptive comparison study utilized a systematic online review of ACGME-accredited subspecialty fellowship training programs within a convenience sample of US pediatric subspecialties: adolescent medicine (AM), critical care (CC), emergency medicine (EM), hematology/oncology (H/O), infectious disease (ID), and neonatology-perinatology (NEO). The specific six pediatric subspecialties were selected for their known potential contributions to global health, and because combined they account for at least 50% of pediatric subspecialty fellowship training programs and 60% of all pediatric subspecialty fellows \[[@B12]\]. Programs were identified by the online ACGME-accredited program specialty database and compared between years 2008 and 2011.

Data collection for all subspecialty training programs utilized both the American Medical Association-Fellowship and Residency Electronic Interactive Database Access (AMA-FREIDA) and individual subspecialty training program websites (see Additional file [1](#S1){ref-type="supplementary-material"}: Table S1). On AMA-FREIDA, individual programs list information about the fellowship, including the option to post "yes" or "no" to a specific category of "international experience". All programs within the six subspecialties were reviewed and coded for the availability of "international experience" on this site. Individual subspecialty training program websites were identified and accessed either via AMA-FREIDA, American Medical Colleges Electronic Residency Application Service or by using Google search engine. Once the program website was found, the entire website was queried for keywords "global" or "international", and further coded into predetermined categories of opportunity.

Data were described using means and standard deviations or frequencies and percentages. Comparison of categorical variables between groups used Fisher exact test. All analyses were conducted using SAS Software v. 9.3 (SAS Institute Inc., Cary, NC).

Results
=======

A total of 355 and 360 programs within the six subspecialties were reviewed in the two respective years via both data sources. The number of individual programs in each subspecialty ranged between 25--97 in 2008 and 26--96 in 2011. Three of the six subspecialties had an increase in the total number of programs (see Additional file [2](#S2){ref-type="supplementary-material"}: Table S2).

AMA-FREIDA
----------

Within the AMA-FREIDA database, the total percentage of programs listing "international experiences" was 16% (57/355) in 2008 and 23% (82/360) in 2011 (p=0.02). An explicit "no" to the category of available "international experience" was reported in 35% (125/355) and 33% (119/360) of programs in the respective years. The remaining 49% (173/355) of programs in 2008 and 44% (159/360) of programs in 2011 had no information available regarding "international experience". All subspecialties had an increase in percentage of programs posting "international experience" over three years: 8% (AM), 16% (CC), 5% (EM), 7% (H/O), 2% (ID) and 4% (NEO) (see Additional file [2](#S2){ref-type="supplementary-material"}: Table S2).

Program websites
----------------

On individual program websites in years 2008 and 2011, 8% (30/355) and 16% (56/360) of the programs posted "global" or "international" opportunities, respectively (p=0.004). Among specific subspecialties, nearly all had increased percentage of programs listing global health opportunities from 2008 to 2011: 0% (AM), 8% (CC), 7% (EM), 9% (H/O), 9% (ID) and 7% (NEO) (see Additional file [2](#S2){ref-type="supplementary-material"}: Table S2).

The total number of global health opportunity types (elective + research + track + "other") posted on individual program websites across all specialties increased from 36 in 2008 to 67 in 2011 (see Additional file [3](#S3){ref-type="supplementary-material"}: Table S3). Research and "other" represented the largest percentage of offerings at 30% and 39% in 2008, and 42% and 28% in 2011. The infectious disease subspecialty (ID) accounted for 47% and 38% of opportunity types in 2008 and 2011, respectively. Emergency medicine (EM) was the only subspecialty to offer track opportunities both years.

Discussion
==========

Despite a growing interest to help fill the global health workforce gap, residents who desire ACGME-accredited subspecialty training have limited resources summarizing the extent of global health opportunities within potential US subspecialty training programs. This study reveals the reported availability and growth of such global health opportunities among a sample of pediatric subspecialty training fellowships, and to the best of our knowledge, is the first of its kind to evaluate these opportunities types among subspecialty training programs over time.

Comparing the two years analyzed, our results show that although there is limited report of global health opportunities among ACGME-accredited pediatric subspecialty fellowship training programs, there has been significant increase in the total number of fellowship programs reporting such opportunities (7% on AMA-FREIDA; 8% on individual program websites). This increase in program offerings was seen across all six subspecialties on AMA-FREIDA (range 2-16%), and for all but one subspecialty adolescent medicine (AM) on individual program websites (range 0-9%). Additionally, the total number of opportunity types within global health (elective + research + other + track) listed among all programs increased nearly two-fold within the three year period. The largest of these increases were seen in research and elective opportunities (61% and 50%, respectively); other opportunity types and official global health tracks had minimal to no reported growth. Certain subspecialties, such as critical care (CC), had more significant increases in the overall number of opportunities in the three year span (p=0.04, AMA-FREIDA) while subspecialties such as infectious disease (ID) and emergency medicine (EM) had more expansive opportunity types both years.

These findings of limited but increasing global health opportunities among ACGME-accredited subspecialty fellowship training programs reveal an important trend that has not previously been described. Pediatric educators are seeing increased critical need for the development of global health opportunities both within residency programs and subspecialty fellowships. This trend is not surprising considering one-third of pediatric residents desire to have global health as part of their careers \[[@B5]\], and one would expect at least a portion of such residents are simultaneously interested in and pursuing subspecialty fellowship training. Whereas residency programs have begun to develop global health educational programs and there is growing consensus on the development of such programs \[[@B14],[@B15]\], subspecialty programs may also be experiencing formative changes based on trainee needs and/or desires, with much more nascent programmatic development. This lack of consensus on subspecialty-based global health fellowship education, along with other pertinent infrastructure/resource items such as cost, leadership, and institutional support may contribute to the disparity in global health offerings across programs and subspecialties. Additionally, though we anticipate that global health opportunities provide benefit beyond personal/educational enrichment of fellows as these subspecialty trained pediatricians can later contribute both general pediatrics and subspecialty expertise abroad, no data on the outcomes of increasing global exposure in subspecialty fellowship exist. This lack of outcome data may further deter programs from creating these opportunities. Research is thus warranted to formally assess the continued growth and development of this field, to evaluate whether fellows with global health opportunities acquire knowledge and skills that are later used in their careers, to explore the capacity in which subspecialty pediatricians trained in global health are contributing their expertise, and lastly, to determine whether global health experiences in fellowship translate to improved global child health.

In addition to increased global health opportunities, our study also highlights an important potential information gap. We found that there was limited information on both data sources regarding the availability of global health opportunities among traditional subspecialty fellowship training programs. On AMA-FREIDA, the national medical site for resident and fellow applicants to access information regarding ACGME-accredited training programs, nearly half of all programs reviewed posted no information about "international experience" both years. Moreover, when comparing the two sources, individual program websites posted significantly less (50% in 2008; 30% in 2011) global health opportunities than AMA-FREIDA. More research is needed to describe and evaluate the extent of possible programmatic mismatch between these data sources. However, given that nearly 70% of trainee applicants utilize web-based sites throughout application decision-making process \[[@B13]\] we would expect accurate identification of global health opportunities on these venues to be beneficial to residents identifying and selecting potential programs, and to programs identifying and recruiting prospective applicants.

The results of our study should be interpreted within the context of its limitations. First, subspecialty fellowship training programs are dynamic and ever changing, and the review of program offerings via the national online database and individual program websites may not reflect actual program opportunities at the time of the online description. In addition, a significant portion of programs had no information posted regarding "international experience" on AMA-FREIDA and/or no mention of global health opportunities on individual program websites, which could limit the interpretation of number of programs offering global health opportunities. Our study, however, aimed at identifying online report of these opportunities on these two data sources, as they are utilized extensively by potential applicants. We would anticipate that keeping the online report of such programmatic opportunities up-to-date could be advantageous to both programs and applicants. Second, our assessment occurred at two discreet points in time, therefore information reported in this manuscript might not represent the current state of opportunities listed on these data sources, and descriptions might have changed since our data collection. We would encourage additional evaluation of programs to include expanding time periods, data sources and subspecialty fellowship training programs. Lastly, our sample includes a convenience sample of six of the fifteen current ACGME pediatric subspecialties offering training programs. While we chose these subspecialties because of their potential contributions to global health, and that together they account for the majority of ACGME pediatric subspecialty training programs and fellows, the data from this sample may not represent the availability or type of global health opportunities within all other pediatric subspecialty training programs. Furthermore, though we recognize and applaud institutions that offer dedicated pediatric global health fellowships \[[@B16]-[@B18]\], these training programs are not currently ACGME-accredited and hence our assessment did not include the availability of global health opportunities therein. We would, however, expect that global health opportunities are more extensive in these fellowship programs than those within most ACGME-accredited subspecialty fellowship training programs.

Conclusions
===========

With the global shortage of healthcare workers and children worldwide suffering illness and death, many US pediatric residents are interested in working abroad, of whom even more are likely to subspecialize. Our results reveal that among a sample of ACGME-accredited pediatric subspecialty fellowship training programs, there is limited but increasing report of global health opportunities and the types of these opportunities differ among subspecialties. Further research on this topic will be helpful in assessing the continued growth of opportunities in pediatric subspecialty fellowship training programs, and whether such opportunities in training translate to improved global child health.
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